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A Bruker Avance 400 spectrometer, with a BBI 5 mm probe, was used to measure 7Li
NMR spectra. Topspin 2.0 software was used to process the data. NMR tubes were filled
with a pure, not diluted sample, which was prepared inside an argon-filled glove box and ex-
tra sealed with parafilm. [Li(G1)n][X] ionic liquids were measured at 70
◦C and [Li(G2)n][X]
at 100 ◦C, solid samples were melted prior to insertion into the NMR spectrometer. The
chemical shift of the Li signal from the ionic liquids was corrected, using 1 M LiCl in deuter-
ated DMSO-d6 as a reference signal. The reference spectra were recorded both at 70
◦C and
100 ◦C. Raman spectra were recorded using a FT-IR spectrometer Bruker Vertex 70 with
Raman module Bruker RAM II. Samples were prepared inside an argon-filled glove box and
sealed in glass vials with screw cap. Parafilm was used as an extra sealing, to prevent any
contact with air. Lithium concentration in the ionic liquid was measured, after dissolution
in water, by ICP-OES using a Varian 720 ES.
[Li(G1)2][Tf2N]:
7Li NMR (155.5 MHz): 0.73 (1 Li, s). Raman: (ν/cm−1): 3014 (m),
2956 (s), 2937 (s), 2855 (s), 2729 (w), 1478 (m), 1457 (m, CH3), 1357 (w, SO2), 1336 (w,
SO2), 1280 (w), 1246 (s, CF3), 1141 (m, SO2), 1026 (w, CH3), 875 (s), 841 (vw), 746 (vs,
S–N, C–S and CF3), 575 (w, CF3), 554 (w), 407 (w), 327 (w), 313 (m, SO2), 281 (m, CF3),
168 (vw), 121 (w).
[Li(G1)3][Tf2N]:
7Li NMR (155.5 MHz): 0.75 (1 Li, s). Raman: (ν/cm−1): 3012 (m),
2935 (s), 2907 (s), 2853 (s), 2834 (s), 2730 (w), 1479 (m), 1446 (m, CH3), 1414 (vw), 1357
(vw, SO2), 1339 (w, SO2), 1282 (m), 1244 (s, CF3), 1140 (m, SO2), 1126 (m), 1030 (m,
CH3), 879 (s), 842 (w), 795 (vw), 741 (vs, S–N, C–S and CF3), 572 (w, CF3), 552 (w), 397
(m), 373 (m), 341 (m, SO2), 297 (m), 279 (s, CF3), 165 (m), 122 (m).
[Li(G2)2][Tf2N]:
7Li NMR (155.5 MHz): 0.66 (1 Li, s). Raman: (ν/cm−1): 2935 (vs),
2897 (s), 2837 (vs), 2783 (w), 2749 (w), 2700 (vw), 1480 (s), 1455 (m, CH3), 1397 (vw), 1339
(w, SO2), 1280 (m), 1268 (m), 1244 (s, CF3), 1138 (m, SO2), 1071 (w), 1036 (w, CH3), 884
(s), 845 (w), 741 (vs, S–N, C–S and CF3), 572 (m, CF3), 398 (m), 342 (s, SO2), 314 (s), 297
(m), 279 (s, CF3), 166 (m), 123 (m), 92 (m).
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[Li(G1)2][Br]:
7Li NMR (155.5 MHz): 2.33 (1 Li, s). Raman: (ν/cm−1): 3010 (s), 2982
(s, CH3), 2956 (s), 2924 (vs), 2909 (vs), 2855 (vs), 2830 (vs, CH3), 2798 (m), 2759 (w), 2724
(w), 2643 (vw), 1477 (m), 1450 (s, CH3), 1415 (vw), 1282 (s), 1247 (w), 1172 (w), 1129 (m),
1109 (w), 1080 (vw), 1035 (m), 1024 (m, CH3), 873 (vs), 845 (s), 580 (m), 380 (m), 174 (w),
94 (m).
[Li(G1)3][Br]:
7Li NMR (155.5 MHz): 2.51 (1 Li, s). Raman: (ν/cm−1): 3010 (s), 2982
(m, CH3), 2955 (s), 2937 (s), 2909 (vs), 2887 (s), 2855 (vs), 2831 (vs, CH3), 2759 (w), 2724
(m), 2604 (vw), 1487 (m), 1476 (m), 1450 (s, CH3), 1414 (vw), 1282 (s), 1247 (m), 1169 (w),
1129 (m), 1110 (w), 1080 (w), 1034 (w), 1024 (m, CH3), 873 (vs), 846 (m), 580 (m), 380
(m), 91 (m).
[Li(G2)2][Br]:
7Li NMR (155.5 MHz): 2.20 (1 Li, s). Raman: (ν/cm−1): 2925 (vs),
2889 (vs), 2831 (vs, CH3), 2745 (w), 1474 (m), 1451 (m, CH3), 1279 (w), 1133 (w), 1030
(w), 983 (vw), 877 (m), 572 (vw), 340 (w), 95 (m).
[Li(G1)2][I]:
7Li NMR (155.5 MHz): 1.92 (1 Li, s). Raman: (ν/cm−1): 3009 (m), 2983
(m), 2952 (s), 2923 (vs), 2906 (vs), 2884 (s), 2854 (vs), 2830 (vs, CH3), 2797 (m), 2757 (w),
2724 (m), 1476 (m), 1460 (m), 1449 (m, CH3), 1413 (vw), 1281 (m), 1245 (w), 1168 (w),
1125 (w), 1108 (w), 1079 (vw), 1034 (w), 1024 (w), 873 (s), 844 (w), 577 (m), 377 (w), 310
(w), 174 (w), 86 (m).
[Li(G1)3][I]:
7Li NMR (155.5 MHz): 1.98 (1 Li, s). Raman: (ν/cm−1): 3009 (m), 2983
(m), 2952 (s), 2923 (s), 2906 (s), 2853 (s), 2831 (vs, CH3), 2758 (w), 2724 (w), 2606 (vw),
1475 (m), 1450 (m, CH3), 1281 (m), 1246 (w), 1167 (w), 1125 (w), 1109 (w), 1079 (vw),
1024 (w), 873 (s), 844 (m), 577 (m), 375 (w), 310 (w), 85 (m).
[Li(G2)2][I]:
7Li NMR (155.5 MHz): 1.55 (1 Li, s). Raman: (ν/cm−1): 3000 (m), 2921
(vs), 2834 (vs, CH3), 2749 (w), 2697 (vw), 1471 (m), 1442 (m), 1396 (vw), 1279 (m), 1264
(m), 1198 (vw), 1165 (w), 1131 (w), 1063 (vw), 1033 (w), 943 (vw), 875 (m), 840 (w), 827
(w), 571 (m), 343 (m), 105 (m).
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Table S1: Lithium concentration (ppm) in ionic liquids dissolved in water mea-
sured by ICP-OES (theoretical concentration) of compounds [Li(G1)n][X] and
[Li(G2)n][X]
[Tf2N]
– [Br]– [I]–
[Li(G1)1]
+ 96.2±0.6 (95.3) – –
[Li(G1)2]
+ 112.5±0.5 (112.6) 113.9±0.9 (113.6) 108.0±0.3 (110.1)
[Li(G1)3]
+ 56.9±0.3 (54.6) 108.4±0.6 (110.4) 138.4±0.1 (136.3)
[Li(G2)1]
+ – 158.1±1.0 (159.5) 99.7±0.7 (100.5)
[Li(G2)2]
+ 77.0±0.8 (74.8) 117.1±0.2 (115.7) 106.0±0.4 (104.9)
Figure S1: View of the crystal structure of [Li(G2)2][I] (displacement ellipsoids shown at
50% probability level). Color codes: C (gray), H (white), I (purple), Li (cyan), O (red).
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Figure S2: View of the packing in the crystal structure of [Li(G2)2][I] (disorder not shown
for clarity). Color codes: C (gray), H (white), I (purple), Li (cyan), O (red).
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